Human sinonasal epithelial cells direct dendritic function and T-cell T helper 1/T helper 2 skewing following Aspergillus exposure.
In lower airway disease such as asthma, epithelial cells have been shown to be potent regulators of dendritic cell (DC) functions. However, it is unclear how human sinonasal epithelial cells (HSNECs) from patients with sinusitis regulate DC functions. Therefore, in these studies we investigated the ability of Aspergillus fumigatus exposed HSNECs to regulate DC antigen uptake, maturation, and direction of T-cell T helper 1 (Th1)/Th2 skewing. Primary HSNECs were cultured from control (n = 8), chronic sinusitis without nasal polyps (CRSsNP) (n = 9), and chronic sinusitis with nasal polyps (CRSwNP) (n = 7) patients and exposed to Aspergillus. Conditioned media was placed upon monocyte-derived DCs from healthy controls. DC antigen uptake was assessed by dextran-fluorescein isothiocyanate (FITC) uptake. DC differentiation and maturation was assessed by immunostaining for CD209, CD80, and CD86 followed by flow cytometric analysis. DC direction of T-cell Th1/Th2 skewing was evaluated by immunostaining followed by intracellular flow cytometric analysis for interferon (IFN)-γ and interleukin (IL)-5. Control and CRSsNP HSNECs have the capacity to stimulate DC antigen uptake, differentiation, and maturation following Aspergillus exposure. CRSwNP HSNECs stimulate DC activation independent of Aspergillus exposure. Furthermore, Aspergillus-exposed CRSwNP HSNECs skew T-cells toward a Th2 phenotype. CRSwNP-derived HSNECs stimulate DC maturation and Th2 skewing independent of Aspergillus exposure. However, control and CRSsNP HSNECs induce DC maturation and Th2 skewing after Aspergillus exposure. These in vitro studies demonstrate that HSNECs are key regulators of DC functions in the sinus microenvironment.